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Appendix 


1 2. A method of constructing a goJf club for a golfer, comprising steps of: 
determining a design loft of the club; 
Q- determining a length, lie, and offset of the club; 

O determining a swing characteristic of the golfer; 

O .ff U , Sin8 w ? Win u g characteristic - al lea * ^ Pan. to determine a lean angle such that 

^ being a ;~^t b a weTgf 6 ^ ** "* ^ club 

lie, rt^JEStT " deteiTniQCd ' " iCaSt " ^ ^ ^ iCaSt ° nC ° f ^ ^ 
plurality^gorf ^ 6 bf 1Ca ° 811516 "* C ° nStmCling ClUb ™ repCated f ° r a 


CO 


nIllMl , w h««n determining the lean angle includes a step of correlating across the 
plurality of clubs a swing characteristic selected from the group consisting of- 

a location of the hands of the golfer upon impact of a club with a golf ball- 
an effective loft of a club for the golfer; 
n iH a f elatiVC ^"nce between design loft and effective loft of a club for the golfer 

H golf ball; g lU ^ StanCC ° f me g ° lfcr When the * olfer addl * s a 

a location of the hands of the golfer when the golfer addresses a golf ball; and 

stance iSf"? ^ r6SpCCt t0 a locaci ° n of a ^ ball in the 

stance of the golfer when the golfer addresses a golf ball; and 

wherein the correlating step includes locating thegolf ball progressively 
ofdubf lfCr ' S StanCe ' fr ° m targ6t ' f ° r iKn ^y lon ^ ebb. » ^e 


29. 


30. 


it^dnt 0 ^' 0 ^^ 3 de i SignCd ^ ClUb 8 lea ° deSi S" loft- tagtb, 

he, and offset, which lean angle is non-zero, the method comprising steps of 

selecting a desired effective loft to be achieved when the designed golf club is 
swung by a particular golfer; 6 5 

determining an achieved effective loft when the particular golfer swines a test 
golf club having a lean angle, design loft, length, lie, and offset; g 

re l fl fi ft n^ C< L°l the delermined 1 ****** effcctiv * loft with the test golf club, selecting a 
tS^^T °l am °? S 1Can dcsign loft " len ^ ^ Md offset for the 

duh ™ S , ^ ' ?*? thC 8 ° lfer Swings 11,6 dc5igned club as the test golf 
club was swung, the desired effective loft is achieved; 

choosing a non-zero lean angle for the designed golf club having the selected 

relationship to design loft, length, lie, and offset; and 

th. H M if 6 !i thC iI el , at L ( ?^ P U SdeCted and n ° n " 2erc> lcan tt * le is choscn - constructing 
the designed golf club havmg the chosen non-zero lean angle and achieving the desired 
effective loft when swung by the particular golfer. 

The method as defined in claim 29, the method further comprising a step of selecting a 
desired design loft, length, lie, and offset for the designed golf club. 
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31. The method as defined in claim 29 wherein the designed golf club and test golf club have 
substantially the same design loft, length, lie, and offset . 

32. The method as defined in claim 29 wherein the test golf club has a zero lean angle. 

33. The method as defined in claim 29 wherein the step of determining the achieved effective 
loft when the particular golfer swings the test golf club is performed by using an 
automated observing system. 

34. The method as defined in claim 33 wherein the automated observing system includes an 
image forming device coupled to an image display for observing the particular golfer 
swinging the test golf club. 

35. The method as defined in claim 34 wherein the automated observing system includes a 
slow-motion capability to analyze the achieved effective loft when the particular golfer 
swings the test golf club. 

36. The method as defined in claim 33 wherein the step of fcterrnining the achieved effective 
loft when the particular golfer swings the test club includes determining the achieved 
effective loft based upon a trajectory of a golf ball struck by the test golf club. 

37. The method as defined in claim 29 wherein the steps of: 

selecting a desired effective loft to be achieved when the designed golf club is 
swung by a particular golfer; 

determining an achieved effective loft when the particular golfer swings a test 
golf club having a lean angle, design loft, length, lie, and offset; 

based on the determined achieved effective loft with the test golf club, selecting a 
relationship between or among lean angle, design loft, length, lie, and offset for the 
designed golf club so that, when the golfer swings the designed golf club as the test golf 
club was swung, the desired effective loft is achieved; 

choosing a non-zero lean angle for the designed golf club having the selected 
relationship to design loft, length, lie, and offset; and 

after the relationship is selected and non-zero lean angle is chosen, constructing 
the designed golf club having the chosen non-zero lean angle and achieving the desired 
effective loft when swung by the particular golfer are repeated for a plurality of clubs. 

38. The method as defined in claim 37, the method further comprising a step of correlating 
across the plurality of clubs a swing characteristic selected from the group consisting of: 

a location of the hands of the golfer upon impact of a club with a golf ball; 
an effective loft of a club for the golfer; 

a relative difference between design loft and effective loft of a club for the golfer; 
a location of the golf ball in the stance of the golfer when the golfer addresses a 
golf ball; 

a location of the hands of the golfer when the golfer addresses a golf ball; and 
a location of the hands of the golfer with respect to a location of a golf ball in the 
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stance of the golfer when the golfer addresses a golf ball 

43 --Se^^ 

swung S pXSef CUVC '° ft W bC aChi4Ved When lhe Self club is 

determining an achieved effective left when the particular golfer swims a test 
golf club havmg a lean angle, design loft, length lie, and offw, 
Based on the determined achieved effective loft with tha ie« »oif ,i„h ... .• 
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49. The method as defined in claim 29 wherein the desired effective loft is approximately 
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equal to the design loft. 


50. A golf club comprising: 

a bead having a sole; and 

a shaft connected to the head, the connection arranged so that the shaft forms a 
non-zero lean angle with the vertical when the head rests on its sole, the head having 
been cast or forged at the time of manufacture to achieve the non-zero lean angle. 

51. A golf club comprising: 

a head having a sole; and 

a shaft connected to the head, the connection arranged so that the shaft forms a 
non-zero lean angle with the vertical when the head rests on its sole, the non-zero lean 
angle being greater than 3 degrees. 

52. The golf club as defined in claim 51 wherein the lean angle is greater than 3 and less than 
15 degrees. 

53. The golf club as defined in claim 5 1 wherein the lean angle is greater than 3 and less than 
10 degrees. 

54. A golf club comprising: 

a head having a sole; and 

a shaft connected to the head, the connection arranged so that the shaft forms a 
non-zero lean angle with the vertical when the head rests on its sole, the center of mass of 
the golf club being in substantially the same location as at the time of manufacture. 

55. A golf club comprising: 

a head having a sole; and 

a shaft connected to the head, the connection arranged so that the shaft forms a 
non-zero lean angle with the vertical when the head rests on its sole, the connection being 
substantially parallel to the shaft. 
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